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Description 

A high cholesterol level in serum can be lowered effectively by altering the intestinal metabolism ol lipids. In this 
case the aim may be to hamper the absorption of triglycerides, cholesterol or bile acids. It has been observed in a 

5 number of investigations that certain plant sterols, such as (^-sitosterol (24-ethyl-5-cholestene-3p-ol) and its hardened 
form, p-sitostanol (24-ethyl-5a-cholestane-3p-ol), lower serum cholesterol levels by reducing the absorption ol dietary 
cholesterol from the intestines (1-25). The use of plant sterols can be considered safe, since plant sterols are natural 
components of vegetable fats and oils. Plant sterols themselves are not absorbed from the intestines, or they are 
absorbed in very low concentrations. A decreased incidence of coronary disease is clearly associated with a decrease 

10 in serum cholesterol, in particular LDL cholesterol. A high serum cholesterol value is the most significant single indicator 
of the risk of coronary disease. 

The degree of cholesterol absorption depends on a hereditary property, apoprotein E-phenotype. Apoprotein E is 
a protein which belongs to serum lipoproteins and takes part in the transport of cholesterol in the system (26). Of alleles 
associated with the synthesis of apoprotein E, i.e. the lipoprotein which affects absorption, there are known three types, 

is e2, e3, and e4, which combine in pairs at random. Alleles are capable of forming in total six different combinations. 
The higher the sum of the subindices, the better absorbable the cholesterol and the higher the level of cholesterol, in 
particular bad LDL cholesterol, in the serum (27). e4 allele is overrepresented among the hereditary factors of Finns, 
so that its proportion is almost double as compared with many European populations (28). 

Finns are indeed exceptionally sensitive to dietary flaws and to fatty and high-cholesterol food (29). 

20 Serum cholesterol levels can be lowered by dietary means, by paying attention to the quantity and type of the fat 

ingested and to the amount of cholesterol intake. In practice, however, these means do not always lead to a satisfactory 
end result. Other methods, suitable for the entire population, for reaching serum cholesterol levels lower than the 
present ones must be searched for. Increasing the fiber content of food is a method of limited effect. The cholesterol- 
lowering effect of soluble fiber in food is based on the binding and removal of bile acids. Since the absorption of 

25 cholesterol is of fundamental significance in the regulation of the cholesterol level in serum, it is logical to aim at 
developing methods by which the absorption of cholesterol can be prevented or reduced. 

Pollak demonstrated that ingested plant sterol lowered the level of serum cholesterol in man (t). The same had 
previously been observed in experimental animals (2, 3). It has been observed in a number of investigations that large 
doses of plant sterols lower the levels of serum cholesterol, at best by 10-20 % (4, 5). In these experiments, large 

so amounts, up to 24 g/day, of 8-sitosterol in crystalline form were used (6). In certain experiments the serum cholesterol 
level was towered significantly even wfth lower doses (7), although a small amount of soluble sitosterol administered 
in the form of fatty acid esters did not seem to lower serum cholesterol very effectively (8). Sitosterol preparations have 
in general been well tolerated in long-term use (9). 

Natural plant sterols resemble cholesterol in their structure. The differences between a cholesterol molecule and 

35 a plant sterol molecule are primarily found in the structure of the side chain of the basic frame. An ordinary diet contains 
plant sterols 100 - 300 mg/day. Most of the plant sterol in the diet is p-sitosterol, and approx. one-third is campesterol. 
Small amounts of saturated 5a-sitostanols are also present in food. Usually the campesterol concentrations in serum 
in particular reflect the degree of absorption of cholesterol (10, 11 , 12). Variation in the amounts of plant sterols in the 
diet affects the serum cholesterol level, but this is an area which has not been studied much. Plant sterols are poorly 

40 absorbed from the intestines. Plant sterols which are scantily absorbed into the system (less than 1 0 % of the sterols) 
(30, 31, 32) are excreted in the bile and through that in the stools. At present it is easy to measure sterol levels from 
food: serum or stool samples by gas chromatographic methods. The levels in serum are in part dependent on the plant 
sterol amounts derived from the diet and in part on the efficiency of the absorption of sterols. In general the plant sterol 
levels in serum remain below 1/300 of the serum cholesterol level, since the absorbed plant sterol fraction is excreted 

45 trom the system in the bile. 

Even large ingested doses of plant sterols do not show in serum plant sterol levels. The values remain at the 
normal level, since in man the plant sterol absorption capacity is rapidly saturated. The serum plant sterol level rises 
to a detrimental level in a few rare diseases such as cerebrotendinotic xanthomatosis and sitosterolemia (33, 34, 35), 
in connection with which coronary disease is common. The incidence of these diseases is at maximum a few cases 

50 jn a population of one million. Not a single case of these diseases has been observed in Finland. High plant sterol 
values are at times observed in patients suffering from certain hepatic diseases (36). 

Studies of the metabolism of cholesterol have shown that sitosterol inhibits the absorption of both endogenic and 
dietary cholesterol from the intestines (1 3, 14). Asa result of this, the excretion of neutral steroids in the stools increases, 
which leads to a shortage of cholesterol in the liver and through that to a decreased serum cholesterol level. On the 

55 other hand, sitosterol does not affect the absorption of bile acids (1 3). 

On the basis of experiments on animals, it seems that the action of sitosterol is based on its ability to displace 
dietary cholesterol in bile acid micelli (15, 16, 17). Similar results have also been obtained in man (37). various plant 
sterols have been demonstrated to affect in different ways the absorption of cholesterol (19, 38). Previous studies 
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carried out on experimental animals give the impression that sitostanol is the most effective inhibitor of cholesterol 
absorption (38) and is itsell almost non-absorbable. Furthermore, an uncontrolled study on six subjects showed that 
Iree sitostanol (1.5 g/day) lowered the serum cholesterol (mainly LDL cholesterol) in lour weeks by as much as 15%. 
During a pause of two weeks, the cholesterol values returned to the previous levels (20). Most plant sterol preparations 

5 contain a number of different plant sterols. The effect of a plant sterol mixture on the absorption of cholesterol varies, 
as does their own absorption (21, 22, 23). 

The studies carried out so tar have mainly concentrated on investigating how the form (crystalline, suspension, 
granular) in which plant sterols are dosed affects their efficacy in lowering serum cholesterol levels. Crystalline plant 
sterols do not to a significant degree dissolve in the micelli phase in the alimentary canat, and are therefore not capable 

10 of efficiently inhibiting cholesterol absorption. Oils and fats are only to a limited degree capable of dissolving free sterols. 
Only in a dissolved form do sterols inhibit the absorption of cholesterol According to Heinemann and coworkers (24), 
sitostanol inhibited in an infusion experiment the absorption of cholesterol 82 %, whereas sitosterol respectively inhib- 
ited the absorption 50 %. 

In certain studies, fatty acid esters of sitosterol, such as sitosterol acetate or oleate or stigmasterot oleate dissolved 

is in fat. have been used. In experiments on rats an "oil" of this type, having a sterol concentration up to 8 %, reduced 
the absorption of cholesterol by 20-40 % (22). During a high-cKolesterol diet (500 m g/day), sitosterol oleate (2 g/day) 
dissolved in fat decreased the absorption of cholesterol in the test subjects on average by 33 % (25). In the same 
study, sitosterol mixed with food and in a lower dose (1 g/day) decreased the absorption of cholesterol by 42 %. 
In EP-A2-195 311 beta-sitosterol among other sterols are esterified with fatty acids with use of an enzyme. 

20 a German patent (Deutsches Patentamt, Off enlegungsschrift 2035069/January 28, 1 971 ) relates to the adding of 

plant sterol fatty acid esters to cooking oil with the objective of lowering the serum cholesterol levels in man. The said 
patent proposes for use in the esterification o1 free sterols a method which in no case fulfills the requirements for the 
preparation of a food-grade product. According to the patent, the esterification is carried out between a free sterol and 
a latty acid anhydride, with perchloric acid acting as a catalyst. The catalyst and reagent used cannot be accepted in 

25 a food process. In addition, the said patent relates to the fatty acid esters of only native plant sterols. 

Many reagents which cannot be accepted as a food or for the production of a product intended as an additive for 
foods have been used in the preparation of sterol fatty acid esters. The use of, for example, chlorine (39), bromine 
(40), thionyl chloride (41) or anhydride derivatives of fatty acids is common. Of the methods previously patented, only 
the method of Baltes (Deutsches Patentamt, Offenlegungsschrift 2248921/April 11,1 974) for the esterification of sterols 

30 present in oils and fats by a chemical inter esterification technique fulfills the criteria of food processes, in the said 
patent, free sterol and an excess of fatty acid esters are added to a mixture of oil or fat, whereafter the entire fatty 
mixture is interesterified by a commonly known interesterification technique. 

The instant invention relates to the use of a sterol of an entirely different type for lowering the cholesterol level in 
serum. What is involved is fatty acid esters of Sot-saturated sterols, especially sitostanol fatty acid esters (sitostanol = 

ss 24-ethyl-5a-cholestane-3p-ol), which have been observed to lower cholesterol levels in serum with particular efficacy. 
The said esters can be prepared or used as such, or they can be added to foods, especially to the fatty part of a food. 
The sitostanol fatty acid ester mixture is prepared by hydrogenation a commercial p-srtosterol mixture (sitosterol = 
24-ethyl-5-cholestene-3p-ol). p-sitostanol can be prepared by a prior-known cholesterol hardening technique by hard- 
ening p-sitosterol by means of a Pd/C catalyst in an organic solvent (43). This mixture has the approval of the FDA 

AO (Cytellin, Eli Lilly). A hydrogenation degree of over 99% is achieved in the reaction. The catalyst used in the hydrogen- 
ation is removed by means of a membrane filter, and the obtained sitostanol is crystallized, washed and dried. In 
accordance with the invention, the p-sitostanol mixture, which contains campestanol approx. 6 %, is esterified with 
different fatty_acidester mixtures by a commonly known chemical interesterification technique (44, 45, 46), A methyl^ 
ester mixtu reT5f"tTTB~ratty aci ds of any vegetable oil can be used in the reaction. One example is a rapeseed oil based 

4S - methyl ester, but any tatty acids which contain approx. 2-22 carbon atoms are usable.^T ne method according to the 
"invention tor the preparation of stanol fatty acid esters deviates advantageously from the previously patented methods 
in that no substances other than free stanol, a fatty acid ester or a fatty acid ester mixture, and a catalyst are used in 
the esterification reaction. The catalyst used may be any known interesterification catalyst, such as Na-ethylate. 
Thus, the present invention provides a substance lowering cholesterol levels in serum, the substance comprising 

so a p-sitostanol fatty acid ester or a p-sitostanol fatty acid ester mixture, manufactured with a solvent free food grade 
process. 1 he invention further provides a process for the preparation of said substance and its use as an essential fat 
component or a fat substitute. 

It is also to be noted that in the method used in our application, contrary to the method of Baltes. referred to above, 
the fat itself is not interesterified. In this case the fatty part of a fat preparation or some other food will retain its natural 

ss properties. It should be noted further that the interesterified mixture can be added directly to fat-containing foods or be 
used as such. Since the stanol part of the mixture is non-absorbable, the energy content of the stanol fatty acid ester 
mixture is only 20-40 % of the energy content of a conventional oil or fat, depending on the fatty acid composition. 
Thus the mixtures can be used advantageously also as substances decreasing the energy content of a food. 
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The action of p-sitostanoi fatty acid esters on cholesterol absorption and on serum cholesterol levels has not been 
studied previously. The study on which this application is based investigated how plant sterol concentrations in serum 
were affected by sitostanol (composition: p-sitostanol 94 % and campestanol 6 %), a hydrogenated form of sitosterol, 
dissolved in rapeseed oil, both a) free and b) in the form of a latty acid ester. The test arrangement of the study is 

£ shown in Diagram 1 in Appendix 1 . The first step for all groups was a rapeseed oil intervention (50 g/d), for the control 
group a rapeseed oil intervention for the duration of the test, and for the other groups a compound according to the 
test arrangement scheme, added to rapeseed oil. 

Table 1 in Appendix 2 shows that an increase in the p-sitostanol concentration of food lowered the concentrations 
of both p-sitosterol and campesterol in serum, but did not produce a clear change in the serum p-sitostanol concen- 

10 trations. The results also show that an intake of p-sitostanol in a soluble form - i.e. in the form of fatty acid esters - 
reduced the absorption of plant sterols more effectively than did free p-sitostanol taken in the same dosage. With 
respect to fatty acid esters of p-sitostanols there is additionally observed a clear dose response. It is evident that p- 
sitostanol also inhibits the absorption of p-sitosterol and campesterol, which can be seen as a decrease in their con- 
centrations. 

is Respectively, the changes caused by stanol additions in the total and LDL serum cholesterol concentrations and 

in cholesterol absorption were also measured. The control group consumed ordinary rapeseed oil without stanol ad- 
ditions. Table 2 in Appendix 3 shows that cholesterol absorption was effectively reduced by a p-sitostanol fatty acid 
ester mixture (27.4 %) even if the stanol intake was relatively low, 895 mg/day. The cholesterol absorption of the control 
group did not change. The action of free p-sitostanol and a p-sitostanol fatty acid ester mixture on the cholesterol 
20 % concentration in serum, as compared with the control group, is seen in Table 3 in Appendix 4. A p-sitostanol fatty acid 
ester mixture decreased both total cholesterols and LDL cholesterol more effectively than did fre e and 8-sitostanol. A 
p-sitosta nol fatty acid ester m ixture di ssolved in rapeseed oil (3.2 g of p-sitostanol/dav I ncreased total cholesterol by^ 
ofi <^jnaff^ru±LD\^o\es\er^ by 11 .6 % more than did rapeseed on alone. Respe ctively, the HDL/UDL c holesterol 
ratio rose si gnificantiylrbTn 0.3^ to CJ.b2._ " 

2s \ The studies carried out show clearly that by the addition of p-sitostanol fatty acid esters to, for example, food fats. 

significant advantages can be achieved both in the national nutrition and in the treatment of hypercholesterolemia, 
since 1) the mixture lowers cholesterol values in serum, 2) the mixture does not increase serum plant sterol concen- 
trations, 3) the mixture can be used daily as a fat substitute in cooking normal food, even in large doses (0.2 - 20 g/ 
d), whereby the intake of energy from fat decreases. 
30 Lipid changes caused by p-stanol fatty acid esters, observed in the study, are to be considered highly significant 

from the viewpoint of health. The significance of the results is emphasized by the possibility of using the compound 
alongside food preparations as part of ordinary cooking and an ordinary diet. Research results show that during an 
intervention diet the stanol level in serum does not rise, and that the levels of other plant sterols in the serum decrease. 
Thus the said p-stanol ester mixture is sale also for those few individuals who readily absorb all sterols or who have 
35 disturbances in sterol excretion. Furthermore, daily fat substitution decreases an individual's energy supply, since the 
effective stanol compound is not absorbed, i.e. it acts as a non-energy producing part of fat. There is no evidence of 
the said p-stanol ester mixture hampering the absorption of lipid-soluble vitamins or the vitamin levels in serum. 

The uses of a sitostanol fatty acid ester mixture as a part of various fats and oils in fat«containing products are 
wide, since the physical properties of the mixture can be modified easily by altering the fatty acid composition of the 
40 mixture. In addition to this, the fatty acid composition of the p-stanol fatty acid ester mixture can be selected so as to 
contain large amounts of monoenes and polyenes, whereby its efficacy in lowering the cholesterol levels in serum are 
enhanced. 

Since the p-sitostanol fatty acid ester mixture is prepared using raw materials belonging to normal food and pro- 
duction processes generally used in the food industry, there are noobstacles to the production and use of the compound. 
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Example 1 



A p-sitostanol ester mixture was prepared on a pilot scale. 6 kg of p-sitostanol which had been dried overnight at 
60 D C was esterified with 8.6 kg of a rapeseed oil methy l ester mixture. The esterification was carried out as follows: 
so A mixture of p-sitostanol and rapeseed oil fatty acid methyl ester was heated in a reaction vessel at 90-120 °C 

and under a vacuum of 0,67-2,0 kPa. The drying was continued for an hour, 12 g of Na ethylate was added, and the 
reaction was continued for approx. 2 hours. The catalyst was destroyed by adding water to the mixture. After phase 
separation, the oil phase was dried under a vacuum. 

A conversion of 98 % was achieved in the reaction. The obtained ester mixture can be used as such as an additive 

ss in fats. 

Instead of a mixture ol rapeseed oil fatty acid esters it is possible to use in the reaction a methyl ester or a methyl 
ester mixture of the fatty acids ol any vegetable oil, especially of fatty acids which contain approximately 2-22 carbon 
atoms. 
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Example 2 

Before the deodorization of rapeseedoil, p-sitostanol ester mixture prepared in Example 1 was added, at 3, 6, and 
1 3 % by weight, to the rapeseed oil. Mayonnaises containing the said fat mixtures at 65 % were prepared. 



Mayonnaise: 




% 




fat mixture 


65.0 




thickening agent 


2.0 




salt 


1.0 




sugar 


3.0 




vinegar (10 wt.%) 


3.0 




mustard 


2.0 




water 


24.0 




total 


100,0 



The mayonnaise was prepared by homogenization by a known manner using a Koruma homogenize r. 
There were no problems in the preparation ot the mayonnaises, and their properties tested by sensoric evaluation 
did not differ from those of conventional mayonnaises. 

Example 3 

Before the deodorization of oil, p-sitostanol ester mixture prepared in Example 1 was added, at 3 and 6 % by 
weight, to the rapeseed oil. 

The rapeseed oil to which the ester mixtures had been added remained clear at room temperature, and no per- 
manent turbidity was observed in it when it was stored at refrigerator temperatures. 

Example 4 

Other oils, such as sunflower, soybean, olive and corn oil, can also be used as the oil in the products according 
to Examples 2 and 3. 

Example 5 

p-sitostanol ester mixture prepared in Example 1 was added, at 10 and 20 % by weight, to the fatty part of a 
conventional soft margarine (composition: partly hardened soybean oil 35 %, coconut oil 5 %, rapeseed oil 60 %) 
before the steam blowing of the fat mixture. 

The DP (dropping point) and NMR values of the mixtures were analyzed 

1) the mixture as such 

2) the mixture + ester mixture at 10 % 

3) the mixture + ester mixture at 20 % 
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SO 





Mixture DP 


NMR values (%) 


<°C) 


10°C 


20°C 


30°C 


35°C 


40°C 


45°C 


1) 


31.9 


24.2 


11.6 


2.7 


0.7 


0.0 


0.0 


2) 


30.4 


21.4 


10.0 


1.8 


0.2 


0.0 


0.0 


3) 


29.6 


25.4 


9.2 


2.0 


0.6 


0.0 


0.0 



A margarine which contained fat 80 % was prepared by a generally known method. The physical and sensoric 
properties of the margarine corresponded to those of conventional margarines. 

55 
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DIAGRAM 1 

Test arrangement of the intervention study. 

TEST GROUPS 

(n»22) 

^ w * * *control (n«8) 

* B-sitostanol 

(n-7) 

- -*fi-sitostanol 

ester 
(n-7) 

* * * * 

0 wk. 6 wks- 15 vks, 21 wks. 

INITIAL EXPERIMENTAL CONTINUATION PERIOD 
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TABLE 1 





Changes (%) caused during the experimental period in plant sterol levels in serum by p-sitostanol added to rapeseed 
oil, and during the continuation period with respect to p-sitostanol ester (3150 mg/d). 


40 


Stanol added to 
rapeseed oil (mg/d) 


Change (%) caused by the addition 1 






Campesterol 


P-srtosterol 


p-sitostanol 


45 


p-sitostanol (895) 
p-sitostanol ester (895) 2 
p-sitostanol ester (31 50 f 


-18. 4* 
-28.4 X 
-51 .7* 


-13.0 X 
-23.4* 
-43.3 X 


-0.6 
-10.3 
-10.3 



£0 
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1 ) = Change in the table has been corrected by the %-change in the control group which had received rapeseed oil 

2) = amount in free stanol 

x) = change is significant as compared with the change in the control group, p < 0.05 



TABLE 2 



Effect of rapeseed oil and p-sitostanol ester dissolved in it on the absorption of cholesterol. 


Group (mg/d) 


Cholesterol absorption at the intervention period 


Change(%) 


beginning 


end 


Control 


Rapeseed oil 


Rapeseed oil 
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TABLE 2 (continued) 



Effect ol rapeseed oil and p-sitostanol ester dissolved in it on the absorption ol cholesterol 


Group (mg/d) 


Cholesterol absorption at the Intervention period 


Change (%) 


beginning 


end 


jj-sitostanol ester 


29.4 

Rapeseed oil 
29.2 


30.4 

Rapeseed oil + p-sitostanol ester (895) 1 
21.2 xt 


+3.4 
-27.4 



x) = change is significant, p < 0.05 
t) = change is significant as compared with the change in the control group, p < 0.05 

1 ) = amount in free stanol 



TABLE 3 



Effect in serum of p-sitoslanol added to rapeseed oil on cholesterol levels 


Stanol added to rapeseed oil (mg/d) 


Change (%) caused by the addition 1 


total cholesterol 


LDL cholesterol 


P-sitostanol (895) 
p-sitostanol ester (3150) 


-2.1 
-9.5* 


-6.4 
-11.6* 



1) = change has been corrected by the %-change in the control group which had received rapeseed oil 
x) = change is significant, p < 0.05 

t) = change is significant as compared with the change in the control group, p < 0.05 
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Claims 

1 . A substance lowering cholesterol levels in serum, characterized in that it comprises a p-sitostanol fatty acid ester 
or a p-sitostanol latty acid ester mixture, manufactured with a solvent free food grade process. 

2. A substance according to Claim 1 , characterized in that the fatty acids of the mixture contain 2-22 carbon atoms. 

3. A substance according to any of Claims 1 -2, characterized in that it has been brought to a form soluble in fats by 
esterifying free (i-sitostanol with a fatty acid ester or a fatty acid ester mixture. 
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4. A substance according to any of Claims 1 -3, characterized in that the substance is added to lat preparations or 
other loods. 

5. A substance according to any of Claims 1-3, characterized in that it is used as an essential fat component or a 
£ fat substitute. 

6. A substance according to Claim 5, characterized in that it is used in cooking oils, margarines, butter, mayonnaise, 
salad dressings, shortenings, etc. 

10 7. A substance according to any of Claims 1 -3, characterized in that it can be consumed as such, as part of the diet. 

6. A process for the preparation of the substance according to Claim 1 , characterized in that free p-sitostanol is 
esterified with a fatty acid ester or a fatty acid ester mixture in the presence of an interesterification catalyst. 

is 9. A process according to Claim 8, characterized in that the reaction is carried out at a temperature of approx. 90-1 20 
°C and under a vacuum of approx. 0,67-2,0 kPa. 

10. A substance comprising a p-sitostanol fatty acid ester or a p-sitostanol fatty acid ester mixture lor preparing a 
medicament for lowering cholesterol levels in serum. 

20 

11 . A substance comprising a p-sitostanol fatty acid ester or a p-sitostanol fatty acid ester mixture for use in lowering 
cholesterol levels in serum. 



2S Patentanepruche 

1. Den Cholesterolspiegel im Serum senkende Substanz, dadurch gekennzeichnet, daB sie einen p-Sitostanolfett- 
saureester oder ein p-Sitostanolfettsaureester-Gemisch enthalt, die nach einem losungsmittelf reiem verfahren fOr 
Nahrungsmittelzwecke hergestellt sind. 

30 

2. Substanz nach Anspruch 1 , dadurch gekennzeichnet, da 3 die Fettsau ren des Gemisches 2-22 Kohlenstoffatome 
enthalten. 

3. Substanz nach einem der Anspruche 1-2, dadurch gekennzeichnet, daB sie durch Veresterung von f reiem p-si- 
35 tostanol mit einem Fettsau re ester oder einem Fettsau reestergemisch in eine fettlosliche Form gebracht worden ist. 

4. Substanz nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB die Substanz Fettpraparaten oder 
anderen Nahrungsmitteln zugesetzt ist. 

40 5. Substanz nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB sie als wesentliche Fettkomponente 
oder ais Fettersatz verwendet wind. 

6. Substanz nach Anspruch 5, dadurch gekennzeichnet, daB sie bei der Zubereitung von Olen, Margarinen, Butter, 
Mayonnaise, Satatdressings, Backfetten und dgl. verwendet wird. 

45 

7. Substanz nach einem der Anspruche 1-3, dadurch gekennzeichnet, daB sie als solche als Teil der Diat verzehrt 
werden kann. 

8. Verfahren zur Herstellung der Substanz nach Anspruch 1. dadurch gekennzeichnet, daB freies prSitostanol mit 
50 einem Fettsau reester oder einem Fettsau re ester-Gemisch in Gegenwart eines Umesterungskatalysators verestert 

wird. 

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB die Urnsetzung bei einer Tern peratur von etwa 90-120°C 
und unter einem Vakuum von etwa 0,67-2,0 kPa durchgefuhrt wird. 

55 

10. Substanz, enthaltend einen p-sitostanoffettsaureester oder ein p-S it ostanolfettsau re ester-Gemisch zur Herstel- 
lung eines Arzneimittels zur Senkungdes Cholesterolspiegels im Serum. 
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11. Substanz, enthaltend einen p-Sitostanolfettsaureester oder ein p-Sitostanollettsaureester-Gemisch zur Verwen- 
dung bei der Senkung des Cholesterolspiegels im Serum. 



10 
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Revendications 

1 Substance abaissant les taux de cholesterol dans le serum, caracterisee en ce qu'elle comprend un ester d'acide 
gras et de p-sitostanol ou un melange d'esters d'acide gras et de p-sitostanol, fabriquee avec un procede qualite 
alimentaire sans solvant. 

2. Substance selon la revendication 1 , caracterisee en ce que les acides gras du melange contiennent 2 a 22 atomes 
de carbone. 

3 Substance selon I'une quelconque des revendications 1 et 2, caracterisee en ce qu'elle est mise sous une 1orme 
soluble dans des graisses par I'esterification du p-sitostanol libre avec un ester d'acide gras ou un melange d'esters 
d'acide gras. 

4. Substance selon I'une quelconque des revendications 1 a 3, caracterisee en ce que la substance est ajoutee a 
des preparations de graisse ou d'autres aliments. 

5. Substance selon I'une quelconque des revendications 1 a 3, caracterisee en ce qu'elle est utilisee en tart que 
constituant essentiel d'une graisse ou en tant que produit de remplacement d'une graisse. 

6. Substance selon la revendication 5, caracterisee en ce qu'elle est utilisee dans des huiles de table, margarines, 
25 beurre, mayonnaise, sauces pour salade, graisses de cuisine, etc. 

7. Substance selon I'une quelconque des revendications 1 a 3, caracterisee en ce qu'elle peut etre consommee telle 
quelle, en tant que partie de ('alimentation. 

30 8 Procede de preparation de la substance selon la revendication 1, caracterise par le fait qu'il comprend I'etape 
consistent a esterifier en ce que le p-sitostanol libre est esterifie avec un ester d'acide gras ou un melange d'esters 
d'acide gras en presence d'un catalyseur d'interesterification. 

9. Procede selon la revendication 8, caracterise en ce que ta reaction est efiectuee a une temperature d'approxima- 
35 tivement 90 a 1 20 °C et sous un vide d'approximativement 0,67 a 2,0 kPa. 

10. Substance comprenant un ester d'acide gras et de p-sitostanol ou un melange d'esters d'acide gras et de p- 
sitostanol pour preparer un medicament pour abaisser les taux de cholesterol dans le serum. 

40 11. Substance comprenant un ester d'acide gras et de p-sitostanol ou un melange d'esters d'acide gras at de p- 
sitostanol pour utilisation atin d'abaisser les taux de cholesterol dans le serum. 



45 



so 



ss 



11 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

m BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



id COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




